The question of logistics skills is important for management, career development, and education. Existing models of logistics skills have, however, not yet been tested or has their effect on logistics performance been evaluated. This study fills this gap by testing the T-shaped model of logistics skills in the light of logistics performance. Special attention is paid to the respondent group of humanitarian logisticians. The article concludes that the T-shaped model of logistics skills is applicable in both the general as well as the humanitarian logistics setting. The gendered nature of these skills reveals the significance of some male skills that can create an entry barrier to women in logistics.
Introduction
In the aftermath of a disaster, whether natural or man-made, logistics is a cornerstone of the response of the humanitarian community.
Indeed, some commentators have suggested that as much as 80 percent of an NGO's expenditure can be classified under the broad heading of logistics (van Wassenhove, 2006) and, in that sense, a humanitarian organisation is a logistics organisation-albeit one with, typically, a specific mandate and target set of beneficiaries. In parallel, there is evidence that the number and magnitude of the disasters themselves are increasing with a concomitant adverse effect on individuals, communities, and countries (EM-DAT, 2008) . The result has been an increasing professionalisation of humanitarian logisticians through an appreciation that training and education can provide tangible improvements to the effectiveness and efficiency of logistics support and, hence, to the recipients of humanitarian aid.
Nevertheless, given that the ultimate aim of humanitarian logistics is to meet the requirements of "end beneficiaries" (Thomas & Mizushima, 2005) , it is clear that the effectiveness of humanitarian logistics depends not only on the outcome of the humanitarian logistics response in terms of moving the required goods and services into the affected area, but also on how successfully the needs of different groups of aid recipients have been ascertained (Kovács & Tatham, 2009) . Indeed, unlike the standard business model, there is a decoupling of financial and material flows with aid workers often acting as proxies for the beneficiaries who are not in a position to articulate their requirements. As a result, it is suggested that although humanitarian and business logisticians may share many common skills and attributes, it is possible that the emphasis placed on each of these varies as a result of the environment in which they are required to operate.
Prior research has looked at logistics skills from a number of perspectives including that of education, that is, which skills and knowledge areas should be emphasised in training programmes and logistics masters programmes (Mangan et al., 2001) , and from a career development perspective, such as the evaluation of logistics skills needed to advance to senior positions (Murphy & Poist, 2007) . Other authors have investigated the differences between skills required for logisticians versus supply chain managers (Gammelgaard & Larson, 2001; Dischinger et al., 2006) , though in this case the literature has asserted a number of biases that not only reflect the individual author's definition of "logistics," but also that of logisticians themselves, as well as that of hiring organisations (Sohal & D'Netto, 2004; Trunick, 2007) . In this regard, there has been, to date, no agreement on such a definition or on the distinction to be made between logistics and supply chain management. Thus, Larson et al. (2007) discuss four different perspectives on such a differentiation, ranging from a relabelling perspective that equates logistics to supply chain management to intersectional and to different embedded views. Similarly, there is no agreement on the differences between "humanitarian logistics" and the management of "humanitarian supply chains." Which skills humanitarian logisticians need thus depend on their job description and on the view of their particular organisation (i.e., of managers of logisticians) on what logistics entails.
In parallel, there is an equally rich stream of literature that discusses logistics performance that can be broken down into discussions of measures to improve effectiveness and efficiency (Beamon, 1999; Morgan, 2004 Morgan, , 2007 . Important, however, is that there appears to be no literature that links the issues of skills needed by a logistician and their effect on logistics performance. The aim of this article is, therefore, twofold: to analyse the skills needed for humanitarian logistics and to evaluate their perceived effect on humanitarian logistics performance. We will elaborate on the research problem and subsequent model construction before reflecting on the methods of the survey and reporting its key findings. The article closes with conclusions and pinpoints some avenues for further research.
Humanitarian logistics skills and performance
The question of logistics skills is relevant for industry as well as education. In both cases, the skills that are listed are shaped by the definition of logistics in the first place (Sohal & D'Netto, 2004; Trunick, 2007) . Logistics professionals may have several possible affiliations to professional organisations, which may focus on particular areas such as warehousing, transportation, or purchasing, take a supply chain and/or an operations point of view, or be defined by geographical boundaries. Which skills are deemed relevant for logistics thus depends on who gets their say, for example, professionals from warehousing associations would rate warehousing and inventory management-related skills as more important than others (Trunick, 2007) . Setting the question of definitions aside, logistics is mainly perceived as an engineering discipline (Sohal & D'Netto 2004; EP, 2007) . The T-shaped skills model for logistics of Mangan and Christopher (2005) is, therefore, one borrowed from engineering (Vereecke et al., 2008 ; for similar models see Iansiti, 1993 , or Weiss, 2005 . The main idea behind the concept of T-shaped people is, however, the combination of technical skills (here e.g. forecasting skills) with "softer" managerial knowledge areas (e.g. project management, see Figure 1 ), both of which are arguably needed in logistics work.
Such a combination is also reflected in the call for humanitarian logistics training (Thomas & Mizushima, 2005) as well as job descriptions of humanitarian logisticians (CILT, 2008) , which include anything from specific customs handling procedures to negotiation skills with warlords. These kinds of specifications in job advertisements give the impression that the set of skills required in humanitarian logistics differs from a commercial setting. Similar to the commercial setting, humanitarianfocused logistics jobs can be of technical-operational nature or be placed among top management. Yet, an analysis of job advertisements in humanitarian logistics points towards two different directions: (1) the emphasis on basic technical skills including maintenance and operations and (2) the requirement of a broader spectrum of management knowledge, especially in the management of interpersonal relationships (Larson, 2009 Vereecke et al. (2008) take a similar line by suggesting that logisticians need to possess not only a core volume of logistics knowledge, but also a set of personal skills. What is more, in line with the differentiation between "market qualifiers" and "market winners" suggested by Mason-Jones et al. (2000) , logistics skills are seen as only a qualifier, but not a differentiator (van Hoek et al., 2002 ). Yet, as the initiative "Skills for Logistics" argues, logistics skills are relevant for the competitive advantage of the industry (Skills for Logistics, 2009). According to this initiative there are still relevant gaps at operational as well as the management levels, which need to be filled through further, more tailored logistics training and education. But although there is also an interest in logistics skills from the perspective of policy makers, interestingly, the suggested T-shaped model has not (yet) been tested in logistics. What is more, despite arguments for differences between humanitarian and commercial settings, there is little understanding as to which skills are relevant to each.
The focus on education and industry relevance leaves yet another question open, namely that of the effect of certain skill sets on logistics performance. This is the more surprising, as it is the effect on logistics performance that renders a skill set relevant in the first place. Logistics performance measurement traditionally focuses on the dimensions of efficiency and effectiveness. As Kovács and Tatham (2009) discuss, breaking down these two results in debates on product and process quality, ontime deliveries, flexibility, time and cost efficiencies, and customer service levels. Beamon and Balcik (2008) suggest a tripartite measurement in terms of (1) resource performance metrics (resource utilisation, quantities, output) such as inventory holding costs to man-hours, (2) output performance metrics (i.e., looking at effectiveness) such as lead times, back-orders and stock-outs, product quantities and qualities, all in accordance with the strategy of an organisation, and (3) flexibility metrics such as shortest delivery lead times and so on. One of the most interesting dimensions related to humanitarian supply chains is that of effectiveness as it is far from unclear whether it is the effectiveness of an organisation, a mission, or aid effectiveness that should be measured. To date, humanitarian logistics literature has focused on organisational (or programme) performance (e.g., de Brito et al., 2007; Schulz & Heigh, 2007) , though disaster management can be scrutinised from the perspective of a disaster region as well. That said, literature on humanitarian logistics performance is limited (Kovács & Tatham, 2009 ) and yet performance measurement in humanitarian supply chains is particularly important from the perspective of accountability to beneficiaries as well as donors. The point remains that logistics skills need to have a (positive) effect on logistics performance in order to gain relevance. Kovács and Tatham (2009) take up another issue of potential importance to humanitarian logistics performance in their discussion of the gender of the humanitarian logistician. There is a parallel ongoing debate in business logistics that relates to distinct career patterns of women logisticians and the contribution of male versus female logisticians to the field. Generally, the underrepresentation of women is criticised in logistics (Lynagh et al., 1999; CSCMP, 2006; Woodward & Winter, 2006; Trunick, 2007; Vereecke et al., 2008) . Related to logistics skills, female logisticians are considered to possess different types of leadership skills (CSCMP, 2006) and better negotiation skills (Min et al., 1995) . In the humanitarian setting, there is ample anecdotal evidence of gender affecting logistics performance (Kovács & Tatham, 2009 ) due to a (1) gendered access to aid and a differentiated disaster vulnerability among male and female populations (Bradshaw, 2001; Delica, 2002; Enarson, 2002; Fordham, 2002) as well as (2) the lack of female logisticians leading to, for example, gender-insensitive purchasing (ALNAP, 2005) .
In summary, the areas of logistics skills, logistics performance, and
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The sets of skills investigated in the model follow the T-shaped model of logistics skills with its differentiation between functional logistics skills and softer management skills (Mangan & Christopher, 2005; Vereecke et al., 2008) .
Research methods
The study set out to analyse the skills needed for humanitarian logistics and to evaluate their perceived effect on humanitarian logistics performance. Adhering to T-shaped model of logistics skills and performance, skills are deemed relevant only in light of their effect on logistics performance. This is reflected in the questionnaire used for the study, which asks logisticians and their managers to "indicate the importance, in terms of logistics performance, of [sets of] attributes" on a 7-point Likert scale. The skill sets were directly taken from the T-shaped model of Mangan and Christopher (2005) , though refined by other literature on logistics skills (Thomas & Mizushima, 2005; Murphy & Poist, 2007; Vereecke et al., 2008) . Subsequently, a pilot survey was conducted and administered at the 2008 Logistics Research Network (LRN) conference. The aim of this pilot was to understand if the respondents considered the suggested list of skills and attributes to be complete or whether additions were required. Seventy-five researchers answered the pilot survey, which led to several modifications in the table including adding a number of skills (shown in italics in Table I ) and relabelling others. It will be noted that the changes are mostly found in the interpersonal skills area, where, for example, a further distinction was made between people management and human resource management.
In the general management section, a further differentiation was made between customer relationship management and supplier relationship management. In the functional logistics section, areas such as reverse logistics and port management were added on. Table  I summarises the resulting skill sets that were then used in the main study.
The model also supposes gender to be a mediating factor and the importance in this regard of the skill set in Table I Figure 3 ). The further analysis will focus on this humanitarian group in relation to the entire survey population.
The respondents had significant expertise in their field: only 11.5 percent of them had worked fewer than three years in logistics and over 46.6 percent had at least ten years of experience. What is more, respondents came from all around the world. Although the largest population (36.8 percent) was from the U.K. (due to the LRN mailing list), there were respondents from Australia to Uruguay, with the geographical spread being even larger when considering the current deployment location of the respondents. The paucity of women in logistics is often criticised; however, it was interesting to note that 41.4 percent of respondents were female, probably as they felt the survey addressed their situation. Therefore, the respondent population can be considered to have good and global expertise in logistics as well as a genderbalanced insight into questions of gender and logistics skills.
Discussion of findings
A first analysis of relevant logistics skills shows that problem-solving and interpersonal skills were thought to be more relevant than general management or even functional logistics skills (see Table  II ). This is somewhat surprising as the survey was, after all, on logistics skills and Mangan and Christopher (2005) specifically pinpoint the importance of general management skills for logisticians. However, the lower general relevance of functional logistics skills can be explained by the suggestion of van Hoek et al. (2002) that these are qualifiers, not differentiators, for a job in logistics. In other words, logisticians need this kind of "textbook knowledge," yet, in order to advance in their careers, they cannot rely on these skills alone.
As for specific skills, only one of them ("marketing") was deemed less relevant (i.e., not significantly relevant), albeit it was not significantly irrelevant, either. All other specific skills were deemed relevant, thereby confirming the Tshaped model of logistics skills from Mangan and Christopher (2005) .
Thus, the general conclusion is that the T-shaped model of logistics skills is, indeed, applicable to logisticians. More important, all the relevant skills in the model were considered to contribute positively to logistics performance.
"Supplier relationship management" was of specific relevance in the area of general management skills. This can be explained by the management of supplier relations being part of any purchasing process, and thus closely linked to a functional logistics skill. Similarly, "leadership" stood out from the interpersonal skills group, and all problem-solving-related skills were particularly emphasised.
A group split between general (G) and humanitarian (H) cohorts of respondents reveals some interesting differences (see the results of an independent t-test in Table II ). Generally, the group split showed that there are significant differences between the skill sets emphasised in humanitarian logistics compared to logistics as a whole. First, differences existed in the general emphasis level of each skill. One possible interpretation is that these skills are, indeed, more relevant to humanitarian logistics and affect logistics performance more. A differing explanation is, however, that respondents from the humanitarian cohort are more polarised in their evaluations than their counterparts from business or military logistics. Specific differences point in the direction of the humanitarian cohort emphasising problem-solving skills even more than their general counterparts. Similarly, there is more emphasis on negotiation skills and, interestingly, purchasing in the humanitarian sector.
Contrary to expectations, differences were not significant when it came to specific skills such as marketing or customs clearance
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There was also less difference in the importance of stress management as a skill, even though one would expect humanitarian logisticians to work under significant stress. However, the significant difference in the importance of negotiation skills (with a higher emphasis in the humanitarian cohort) fit well with CILT's (2008) analysis of humanitarian job descriptions stressing negotiation skills. Other specific differences (see, for example, the evaluation of "transportation management") turned out not to be significant.
Looking at gender as a mediating factor, the overall question of "Do you think the gender of the logistician affects logistics performance?" was evaluated as having a very low effect with means of 2.36 (general) and 3.00 (humanitarian) on the 7-point Likert scale. Although the difference between cohorts is significant, the overall finding is that gender has no significant effect on logistics performance. This is rather surprising, as the literature suggests that there is ample anecdotal evidence for the gender of the logistician affecting the performance of an operation (Kovács & Tatham, 2009) A closer analysis of the gendered nature of logistics skills reveals that the following skills are deemed predominantly "female": a number of general management skills such as "finance and accounting," "marketing," and "customer relationship management"; the functional logistics skill of "legal specifications"; problem-solving skills such as "information gathering"
and "information sharing"; and interpersonal skills such as "listening" and "oral" as well as "written communication." Interestingly, "negotiation skills" were not seen as "female," thus not confirming the earlier findings of Min et al. (1995) . Overall, comparing the "rather female" skills to the general importance of these skills shows that these are generally deemed less relevant for logistics performance. A relevant and gendered, though rather "male," skill is that of leadership. Two of the functional logistics skills ("transportation" and "warehousing") were also deemed "male." Considering the market qualifier nature of functional logistics skills, the perception of these skills being male has farreaching consequences for women in logistics in general, as the male perception of these skills can represent an entry barrier for females into the logistics profession.
Last but not least, a group split between the general and the humanitarian cohort reveals that the humanitarian respondents as a group tended to evaluate each of the skills as more male than their business or military logistician counterparts. Generally, thus, it is not surprising that humanitarian logistics is seen as such a male field. Looking at the representation of females in the general work force, the humanitarian cohort reports a balanced to femaledominated overall organisation, but the mean of female humanitarian logisticians is 20 percent.
Few exceptions to the more male perception of skills are represented by "risk management," "inventory management," "problem identification," and "oral communication," which humanitarians perceive as more female than the general cohort.
Conclusions and further research
A first, overall conclusion of the study is the confirmation of the Tshaped model of logistics skills, both in the general as well as the specific humanitarian sector. More important, it is concluded that all these groups of skills have an effect on logistics performance. It is interesting, however, that the market-qualifier group of skills, that is, functional logistics skills, is generally deemed less relevant for logistics performance than the market-winning skills of problem solving and interpersonal skills. However, market qualifiers are the basis of the profession (van Hoek et al., 2002) and thus cannot be neglected in their significance for logistics performance. This is a particularly important point when looking at the gendered nature of these skills, two of them being perceived "rather male." Their male perception may create an entry barrier for females wanting to enter the logistics field.
The gender analysis led to surprising findings. The overall conclusion was that gender should not matter for logistics, yet a large number of anecdotes were provided by the same respondents quoting situations in which the gender of the logistician was, in fact, of importance. In light of this discrepancy between statistical significance and the anecdotes, the question of gender in logistics deserves more attention in further research.
Generally, however, "female" skills were less relevant, whereas "male" skills were highly relevant for the profession and for logistics performance.
Thus, although gender does not matter in most of the skills, the few male skills that stand out carry significant importance for the logistics profession.
There are a number of avenues for further research that should be pursued. First, based on the survey, a further analysis could be done of the other cohorts (business, military, and academic ones). Second, it would be valuable to investigate a case in which the skills of a number of groups of logisticians were investigated in relation to the performance outcomes of a particular operation. Finally, we call for more research in the specific field of humanitarian logistics and humanitarian logisticians. Understanding the similarities and differences between the different application areas of logistics will help managers to find the right person for their job, and educators to further develop programmes that emphasise the skills needed in these professions. Beamon, B. M. (1999 
